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Question 1 |6 marks] 


(a) List all elements n from the set of counting numbers that are greater 


than —3 and less than or equal to 5, i.e. —-3<n< 5. 


(b) List all elements m from the set of integers that are greater than —3 


and less than or equal to 5, i.e. —3<m< 5. 


(c) What are the intersection and the union of the two closed intervals 


A = (0, 2] and B = [8,3]. Illustrate your answers on the number line. 


3,5) .3 
40" 60) * 2° 


Please show your working, and write your answer as a fraction in sim- 


(d) Evaluate 


plest form. 
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Question 2 {6 marks] 


(a) Find the following without the use of a calculator. Please show your 


working. 
(i) 23 + 25, 
(ii) a* x a*, where a 4 0. 
(b) Combine like terms in the expression 


Gp £3 41676 = 2a? 2075: 


(c) Factorise 


(i) 
a SAG. 


(ii) 
xv? — 4a +4, 


(d) Simplify by factorising and cancelling 


x? + 3x? 
r+3 
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Question 3 {6 marks] Solve the following equations 


a) 


x—5= 35, 

b) 
x(a — 3)(x +5) =0, 

Cc) 

28 

5 
d) 

|x — 2| =9 


Question 4 |6 marks] 


a) Without the use of a calculator determine 40% of 15. Show your work- 
ing. 
b) How many square centimetres are in five square metres? 


c) Calculate the circumference of a circle with radius r = 95cm. Round 
the answer to two decimal places. What is the circumference in metres? 
Question 5 {6 marks] Solve the following inequalities 
a) 
r+3 < 33, 


5:5), 2-5: 


—2¢ + 10> 0. 
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Question 6 [6 marks] A linear function is given by the formula y = —2x +4 


on the domain [—2, 2]. 
a) Evaluate the function at the points x = —2 and x = 2. 
b) Sketch a graph of the function. 
c) Is the function increasing or decreasing? 


d) What is the slope of the function y = —2x + 4? 


Question 7 [6 marks] A quadratic function is given by the formula y = 


—x? + 4 on the domain [—3, 3]. 


a) Is the graph of this function a concave up parabola, or a concave down 


parabola? 
b) Evaluate the coordinates of the vertex. 
c) Evaluate the x—intercepts. 


d) Sketch a graph of the parabola. 


MTHS100 Special Trimester 2, 2017 


Question 8 {6 marks] 


a) Which of the formulae from the list below 


y = 3x° + 752, 

3 is 1 2, {4 
eae es ag 
bie = 38 

gO 


represents 
(i) a polynomial function? 
(ii) a rational function but not a polynomial? 


Note that more than one answer can be correct. 


b) Find all real solutions of the equations 


x* = 16, 


Ye =3. 
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Question 9 [6 marks] Consider the exponential function to the base 2, 


fo) =2. 


a) 


Write out a table of values of the function for the inputs 7 = —3, 


e=-2,2¢=-1,2#=0,r=1,2=2. 


Plot the points (x, f(x)) from part (a) in the (z,y)-plane, and hence 
sketch a graph of y = 2”. 


Write out the formula for the function g(x), which is inverse to f(x) = 
2”. 


Sketch the graph of g(x) in the same coordinate system from the part 


(b). 


Question 10 [6 marks] 


a) 


b) 


A jar contains 5 blue, 6 green and 9 yellow balls. What is the prob- 
ability of drawing a blue ball from the jar? Express your answer as a 


fraction in simplest form. 


When you roll a fair dice twice, what is the probability of rolling 6 both 


times? 


Formula Sheet is on pages 8 and 9 


Please remember: This examination paper MUST BE HANDED IN. Failure to 


do so may result in the cancellation of all marks for this examination. Writing your 


name and number on the front will help us confirm that your paper 


has been returned. 
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Formula Sheet 


a ie ad + be 


5 a Ba 
e 

ae _ac 

be ad ba 
e 

“8 ad 

an ee ake 


a” sq” = Ge 
e 
aS ane 
e 
1 
QS ss 
qa” 


(a+ b)? = a? + 2ab +B’; 


(a —b)*? =a? — 2ab-+ 07: 


a’ — b* = (a— b)(a +); 
e If ab = 0, then either a = 0, or b= 0, ora=b=0. 


e The general form of the equation of a linear function is y = max + b. 
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The slope m of a straight line passing through two points with coordi- 


nates (21, y1) and (2a, y2) is 
= Y2-yi 


v2 — Ly 
The general form of the equation of a quadratic function is y = ax? + 


br +c witha £0. 


The coordinates of the vertex of a parabola given by the equation y = 


2 noth ODT ee eee as 
ax* + bz + ¢ are Ly = —5, and Wy =C— FZ. 


e The solutions of the quadratic equation ax? + br +c =0 are 


ee —b+ Vb? — 4ac 


2a 


e Polynomials of degree n are given by the formula 


= 
Y = Ant" + Gn_1u" +... Fax + ag. 


e Rational functions are given by an equation 
P(2) 


~ Q(a)’ 


where P(x) and Q(x) are polynomials. 


e The exponential function is given by the formula y = a” for a > 0. 


e The logarithmic function is given by the formula y = log, x for a > 0 


and x > 0. 


e The exponential and the logarithmic functions are inverses of each 
other, i.e. 
loge" == 


and 


log, © __ 


a x. 


